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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The hammer drill carry out having prepared the gear change means performed in an automatic switch of a 
reduction gear ratio according to the change in the load which is among the rotation mechanical component which adds 
rotation of a motor to a tool in the hammer drill equipped with the rotation mechanical component which carries out the 
rotation drive of the tool, and the blow mechanical component which adds the blow shock of shaft orientations to the 
above-mentioned tool, and is applied to the portion by the side of a tool at a tool rather than the power distribution 
section to the above-mentioned blow mechanical component as the feature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Field of the Invention] 

this invention relates to the hammer drill which also gives a blow shock of shaft orientations to a tool like a drill bit in 
addition to rotation. 
Background of the Invention] 

There are some which are called a hammer drill as a tool for the hole dawn to concrete. While forming the hammer 
which can be the same with the piston by which a both-way drive is carried out at shaft orientations, and can slide on 
shaft orientations freely as this is shown in JP.57-201 185.A, an air spring is made to intervene among both, and while 
telling the movement of a hammer to a hammer through an air spring, a blow shock is further added with this hammer to 
the tool by which a rotation drive is carried out 

By the way, in this kind of hammer drill, turning effort is given to the tool through the chuck holding the tool, and the 
drive of the piston for adding a rotation drive and blow of a tool is performed by distributing the power of a single motor. 
For this reason, it has the problem that the punching rate becomes quite slow at the time of heavy load work like 
when striking power also 'declining greatly, in order for the speed of a hammer to also fall at the same time the number 
of times of the blow of the tool according / if the load concerning a tool becomes large and the rotational frequency of 
a motor falls, the vibration frequency of a piston will also fall, and / to a hammer decreases, and punching capacity 
becoming extremely low, and punching a deep hole ]. 
[Objects of the Invention] 

Succeeding in this invention in view of such a point the place made into the purpose is to offer the hammer drill to 
which punching capacity does not plunge even if the load concerning a tool becomes large. 
[Description of the Invention] 

In the hammer drill equipped with the rotation mechanical component which carries out a deer and this invention makes 
carry out the rotation drive of the tool, and the blow mechanical component which adds the blow shock of shaft 
orientations to the above-mentioned tool It has the feature to have established a gear change means to be among the 
rotation mechanical component which tells rotation of a motor to a tool, and to perform an automatic switch of a 
reduction gear ratio into the portion by the side of a root according to the change in the load concerning a tool rather 
than the power distribution section to the above-mentioned blow mechanical component Since a reduction gear ratio 
will become large by automatic gear change of a gear change means if the load concerning a tool increases, neither the 
fall of the rotational frequency of a motor nor the fall of the number of blows of a piston arises, 
this invention is explained in full detail based on an illustration example below. If whole structure is explained first, as 
the main part housing 1 is shown in a view 4, it has the chuck section 13 by which the front end is equipped with a tool 
8 like a drill bit and from the back end lower part the handle section 16 has extended and attachment and detachment 
of the battery pack 9 are enabled at the soffit of the handle section 16. 14 in drawing is a switch handle and 15 is a 
hand-of-cut change handle. 

As shown in a view 1, the shaft orientations are contained by the posterior part of the main part housing 1 in the state 
where it considered as the cross direction, and to the output shaft 20, the pinion 21 has fixed the motor 2. This pinion 
21 has geared with the slowdown gear 24 by which pressing fixation was carried out at the end of the intermediate 
shaft 23 by which ends are supported free [ rotation ] through bearing 22 and 22, and are made parallel [ shaft 
orientations ] to the shaft orientations of a motor 2 with housing 1 1 and the motor mount 12 which served as the gear 
case of main part housing 1 anterior part Moreover, the spherule 50 in the movement transducer material 5 is attached 
in the end side free [ idling ], the claw clutch board 25 whose sliding was enabled is attached in shaft orientations by 
the spline or key combination to the intermediate shaft 23 at pars intermedia, and the pinions 60 and 61 of the couple 
in the gear change means 6 have fixed the intermediate shaft 23 to the other end side further. 

On the other hand, the spindle 3 supported by bearing 30 free [ rotation ] is installed in the front end circles of the main 
part housing 1. This spindle 3 with which the gears 62 and 63 of a couple which mesh with the above-mentioned pinions 
60 and 61 to the peripheral face of the back end section are attached in shaft orientations free [ sliding ] makes free 
the interior of the sliding of a striker 33 to shaft orientations, and the point constitutes the aforementioned chuck 13 
which holds a tool 8 with the key 39 which engages with the long slot 80 of a chuck handle 38 or a tool 8 so that sliding 
of predetermined within the limits may be attained. With the stop object 34 with which the above-mentioned striker 33 
was fixed to the interior of a spindle 3, the sliding range of the shaft orientations is regulated. 

The piston 4 and the hammer 41 are installed behind the striker 33. The piston 4 has contained this piston 4 used as 
the shape of a closed-end cylinder which the back end which is held free [ sliding of a direction parallel to the shaft 
orientations of an intermediate shaft 23 or a spindle 3 ], and is connected with the above-mentioned movement 
transducer material 5 with the motor mount 12 with which a motor 2 is attached closed free [ sliding of the 
above-mentioned hammer 41 ] to the interior. 

The aforementioned spherule 50 which the movement transducer material 5 changes rotation into reciprocating 
movement and was attached in the intermediate shaft 23, The ring 52 attached in the peripheral face of this spherule 
50 free [ idling ] through many balls 51, It consists of a slider 54 on which it can slide freely to the shaft 53 which 
protruded from the ring 52, and a shaft 53 and by which the end was connected with the above-mentioned piston 4 by 
the pin 44, and the center-of-rotation shaft of a ring 52 has become what inclined to the shaft orientations of an 
intermediate shaft 23. When engaging to a spherule 50 and telling rotation of a motor 2 to a spherule 50 by sliding the 
claw clutch board 25 now, the shaft 53 which protruded from the ring 52 rocks, consequently the both— way drive of the 
piston 4 is carried out In addition, the claw clutch board 25 moves to shaft orientations by operation of the change 
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lever 17 shown in a view 4. 

Next, the gear change means 6 is explained. This is what consisted of pinions 60 and 61 of the couple prepared in the 
intermediate shaft 23 mentioned above, gears 62 and 63 of the couple attached in the spindle 3 free [ idling ], and a 
clutch plate 67 that fixed to the spindle 3. The pinions 60 and 61 of the above-mentioned couple attached in the 
intermediate shaft 23 free [ sliding ] through the key are what minded the necessary gap by the barrel 64, and are 
energized with the spring 65 to the shaft-orientations front. It was made to, rotate the gears 62 and 63 of a couple to 
one on the other hand, and to both the spindles 3, it can idle freely, and sliding of shaft orientations is attained, and it is 
energized with the spring 66 to the clutch plate 67 side. 

The clutch plate 67 which fixed to the spindle 3 is equipped with the gear 62 and the clutch presser foot stitch tongue 
68 which engages with the engagement crevice 69 which projects to 63 sides and is formed in the field by the side of 
the clutch plate 67 of a gear 62 as shown in a view 2. 

However, in the hammer drill of a lever, usually, as the clutch presser foot stitch tongue 68 of a clutch plate 67 shows 
in a view 2 (a) by energization with a spring 66 at the time, it is in the state where it engaged with the gear 62, and as 
shown in a view 3 (a), for this reason, the gear 62 with few numbers of teeth than a gear 63 meshes with the pinion 60. 
Transfer of the turning effort to the spindle 3 holding a tool 8 is performed through a pinion 60, a gear 62, and a clutch 
plate 67. Moreover, if a piston 4 is reciprocated through the movement transducer "material 5 as a state where apply 
tool 8 nose of cam to a punched field, and the tool 8 back end contacts a striker 33, a blow shock in case a hammer 41 
follows reciprocation of this piston 4 through the air spring in the air chamber 42 in a piston 4 and a hammer 41 moves 
a striker 33 will be transmitted to a tool 8 through a striker 33. 

And for the inclination in the side of the clutch presser foot stitch tongue 68, if the load concerning a tool 8 increases, 
as shown in a view 2 (b), gears 62 and 63 will resist a spring 66 and will retreat Although pinions 60 and 61 also resist a 
spring 65 in response to the thrust force from gears 62 and 63 by the friction engagement in the engagement section of 
a gear 62 and a pinion 60 and only a few is back dragged at this time If engagement with a pinion 60 and a gear 62 
separates in retreat of a gear 62, pinions 60 and 61 return to the front by energization with a spring 65 at the moment, 
and as shown in a view 3 (b), a pinion 61 will be in the state of gearing with a gear 63. The number of blows which a 
reduction gear ratio becomes large, it will be in the state where low-speed quantity torque rotation is transmitted to a 
tool 8. and the rotational frequency of a motor 2 does not fall in spite of increase of the load which is applied to a tool 8 
for this reason, therefore is given to a tool 8 does not decrease. 

The load concerning a tool 8 increases further, and if the clutch presser foot stitch tongue 68 slips out completely from 
the engagement crevice 69 as shown in a view 2 (c), it will be in the state where rotation is not transmitted to a spindie 
3. If the load applied to a tool 8 from the state shown in a view 3 (b) decreases conversely, gears 62 and 63 will be 
extruded by energization with a spring 66 to the front and it will return to the initial state with which a gear 62 meshes 
to a pinion 60. 

Other examples are shown in a view 5 and the 6th view . It is what was made to perform gear change operation by the 
solenoid 71. this — increase of a load — a switch 70 — detecting — electromagnetism — At the same time it puts in 
the energization direction with the context and springs 65 and 66 of a clutch plate 67 and gears 62 and 63 with what 
was shown in the above-mentioned example and replaces it with here When the load concerning a tool 8 increases and 
gears 62 and 63 move to the front Through the change plate 72, a solenoid 71 resists a spring 65 and extrudes pinions 
60 and 61 to the front the electromagnetism which it is made for a switch 70 to be switched on by gears 62 and 63, 
and operates with this switch 70 — It is made to change into the engagement state of a pinion 61 and a gear 63 from 
the engagement state of a pinion 60 and a gear 62. 
[Effect of the Invention] 

As mentioned above, in this invention, if the load concerning a tool increases, in order to consider rotation which a gear 
change means operates and is given to a tool as low-speed quantity torque rotation The number of blows given to the 
rotational frequency and tool of a motor is that not failing. If fall to the number of blows given to a tool, it does not say 
that punching capacity will fall quickly, a switch according [ and ] to hand control is not needed upwards and a load 
becomes small, in order to return to high-speed low torque rotation, it is efficient and punching work can be done. 
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this invention relates to the hammer drill which also gives a blow shock of shaft orientations to a tool like a drill bit in 
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